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  ﭼﻜﻴﺪه
ﻫـﺎي ﺻـﻨﻌﺘﻲ و ﻏﻴـﺮه ﺑـﻪ ﺷـﻜﻞ ﭘﻴﺶ ﻣﺎده در ﺗﻬﻴﻪ ﻣﻮاد ﭘﻼﺳـﺘﻴﻜﻲ رﻧـﮓ  ﻋﻨﻮان ﺑﻪ A.ﺑﻴﺴﻔﻨﻮل ﻣﻘﺪﻣﻪ و ﻫﺪف: 
ﺷﻮد. ﺣﻀﻮر اﻳـﻦ ﻣـﺎده ﮔﻴﺮد ﻛﻪ ﺑﻪ ﻋﻠﺖ اﺛﺮ ﻣﺸﺎﺑﻪ ﺑﺎ اﺳﺘﺮوژن ﺑﺮاي اﻧﺴﺎن ﺧﻄﺮﻧﺎك ﺗﻠﻘﻲ ﻣﻲﻗﺮار ﻣﻲ ﻣﻮرداﺳﺘﻔﺎده يا ﮔﺴﺘﺮده
  ﺑﺨﺸﺪ. اﺳﺖ ﻛﻪ ﻧﻴﺎز ﺑﻪ ﺣﺬف اﻳﻦ ﻣﺎده را ﺿﺮورت ﻣﻲ يا ﻛﻨﻨﺪه ﻧﮕﺮانﻫﺎي ﺳﻄﺤﻲ ﻋﺎﻣﻞ در ﻓﺎﺿﻼب و ورود آن ﺑﻪ آب
دوپ ﺷﺪه ﺑـﺎ آﻫـﻦ در ﺣﻀـﻮر ﻣـﺎﻳﻊ ﻳـﻮﻧﻲ ﺑـﺮاي ﺣـﺬف  اﻛﺴﻴﺪ يدﭘﮋوﻫﺶ ﺗﺠﺮﺑﻲ ﺟﻬﺖ ﺳﻨﺘﺰ ﺗﻴﺘﺎﻧﻴﻮم  روش ﻛﺎر:
ﻣﺸﺨﺼـﻪ ﻳـﺎﺑﻲ  ﻴﺰﻫـﺎي آﻧﺎﻟﺻﻮرت ﭘﺬﻳﺮﻓﺖ. در اﻳﻦ ﺧﺼﻮص  69-79ﻫﺎي آﺑﻲ در ﺳﺎل از ﻣﺤﻠﻮل Aﻓﻮﺗﻮﻛﺎﺗﺎﻟﻴﺴﺘﻲ ﺑﻴﺴﻔﻨﻮل 
 0/5 -1/5(، )3-11ﻫـﺎي ) ﺳـﺘﻪ در ﺑـﺎزه ﺑﺮاي ﻣﺎده ﺳﻨﺘﺰ ﺷﺪه اﻧﺠﺎم ﮔﺮﻓﺖ. ﺳﭙﺲ ﻓﺮاﻳﻨﺪ ﺣﺬف ﻓﻮﺗﻮﻛﺎﺗﺎﻟﻴﺴﺘﻲ در راﻛﺘﻮر ﻧﺎﭘﻴﻮ
، ﻏﻠﻈﺖ ﻓﻮﺗﻮﻛﺎﺗﺎﻟﻴﺴﺖ ﺳﻨﺘﺰ ﺷـﺪه، Hpدﻗﻴﻘﻪ( ﺑﻪ ﺗﺮﺗﻴﺐ ﺑﺮاي ﻓﺎﻛﺘﻮرﻫﺎي  03-021ﺑﺮ ﻟﻴﺘﺮ( و ) ﮔﺮم ﻴﻠﻲﻣ 5-52ﮔﺮم ﺑﺮ ﻟﻴﺘﺮ(، )
ﺑﻪ روش ﺳﻄﺢ ﭘﺎﺳـﺦ و ﺑـﺮ اﺳـﺎس ﻃﺮاﺣـﻲ  ﻫﺎ ﻳﺶآزﻣﺎو زﻣﺎن ﺗﺎﺑﺶ ﻧﻮر ﻓﺮاﺑﻨﻔﺶ ﺻﻮرت ﭘﺬﻳﺮﻓﺖ.  Aﻏﻠﻈﺖ اوﻟﻴﻪ ﺑﻴﺴﻔﻨﻮل 
  ﺻﻮرت ﮔﺮﻓﺖ.ﻣﻜﻌﺐ ﻣﺮﻛﺰي 
و  ﺑﺎﻧـﺪ ﮔـﭗ ﻧﻤﻮدﻧﺪ. ﻫﻤﭽﻨﻴﻦ ﻛـﺎﻫﺶ ﻣﻴـﺰان  ﻳﻴﺪﺗﺄآﻧﺎﻟﻴﺰﻫﺎي ﻣﺸﺨﺼﻪ ﻳﺎﺑﻲ ﺣﻀﻮر ﻣﺎﻳﻊ ﻳﻮﻧﻲ و ﻳﻮن آﻫﻦ را ﻧﺘﺎﻳﺞ: 
ﻛـﺮوي  ﻧـﺎﻧﻮ ذرات ﻣﺸﺨﺺ ﻧﻤﻮد. ﻓﺎز ﻛﺮﻳﺴـﺘﺎﻟﻲ و  ﻲﺧﻮﺑ ﺑﻪﺣﻀﻮر آﻫﻦ و ﻣﺎﻳﻊ ﻳﻮﻧﻲ را  ﻴﺮﺗﺄﺛاﻓﺰاﻳﺶ ﺟﺬب ﻧﻮر در ﻧﺎﺣﻴﻪ ﻣﺮﺋﻲ 
ﺑـﺮاي ﻓﺮاﻳﻨـﺪ ﺣـﺬف  آﻣـﺪه دﺳـﺖ ﺑـﻪ ﺳﺎﺧﺘﺎر ﻣﻄﻠﻮﺑﻲ را از ﻧﻤﻮﻧﻪ ﺣﺎﺻﻞ ﮔﺰارش ﻧﻤﻮدﻧـﺪ. ﻫﻤﭽﻨـﻴﻦ ﻣـﺪل  آﻣﺪه دﺳﺖ ﺑﻪﺷﻜﻞ 
 Aاز ﻧﻮع درﺟﻪ دوم و ﻣﺪل ﻛﻴﻨﺘﻴﻜﻲ ﺣﺎﺻﻞ از ﻧﻮع درﺟﻪ اول ﮔﺰارش ﺷﺪ. ﻣﻴﺰان ﺣﺬف ﺑﻴﺴﻔﻨﻮل  Aﻓﻮﺗﻮﻛﺎﺗﺎﻟﻴﺴﺘﻲ ﺑﻴﺴﻔﻨﻮل 
ﺑﺮ  ﮔﺮم ﻴﻠﻲﻣ 01ﺑﺮاﺑﺮ ﺑﺎ  Aم ﺑﺮ ﻟﻴﺘﺮ، ﻏﻠﻈﺖ ﺑﻴﺴﻔﻨﻮل ﮔﺮ 0/57، ﻏﻠﻈﺖ ﻓﻮﺗﻮﻛﺎﺗﺎﻟﻴﺴﺖ ﺑﺮاﺑﺮ ﺑﺎ 9ﺑﺮاﺑﺮ ﺑﺎ  Hpدر ﺷﺮاﻳﻂ ﺑﻬﻴﻨﻪ ) 
 ﺶﺑﺎﺗ نﺎﻣز و ﺮﺘﻴﻟ5/97  ﺎﺑ ﺮﺑاﺮﺑ (ﻪﻘﻴﻗد33/99  ناﺰﻴﻣ ﻲﻌﻗاو ﻪﻧﻮﻤﻧ رد راﺪﻘﻣ ﻦﻳا ﻪﻛ ﺪﻣآ ﺖﺳد ﻪﺑ ﺪﺻرد16/70  ﻪـﺑ ار ﺪـﺻرد
.داد صﺎﺼﺘﺧا دﻮﺧ  
ﺘﻧﻪﺠﻴ يﺮﻴﮔ: ا ﻲﺘﺴﻴﻟﺎﺗﺎﻛﻮﺘﻓ شور زا هدﺎﻔﺘﺳUV/IL-Fe/TiO2  فﺬﺣ رد ﻲﻳﻻﺎﺑ ﺖﻴﻠﺑﺎﻗ لﻮﻨﻔﺴﻴﺑA  زا لﻮـﻠﺤﻣ ﺎـﻫي  ﻲـﺑآ
 شور و ﻪﺘﺷاديﺰﻛﺮﻣ ﺐﻌﻜﻣ ﻲﺣاﺮﻃ ياﺮﺑ ﻲﺒﺳﺎﻨﻣ شور ،ﻬﺑﻪﻨﻴ  يزﺎـﺳ  ﻲﺘـﺴﻴﻟﺎﺗﺎﻛﻮﺘﻓ ﻪـﻳﺰﺠﺗ رد ﺎـﻫﺮﺘﻣارﺎﭘ رﻮﻛﺬـﻣ هﺪـﻨﻳﻻآ
ﻣﻲ ﺪﺷﺎﺑ ﻪﻛ ﻣﻲ ناﻮﺗ ﻪﺑ ناﻮﻨﻋ ﻪﻨﻳﺰﻫ ،ﻻﺎﺑ ﻲﻳارﺎﻛ ﺎﺑ ﻲﺒﺳﺎﻨﻣ ﻪﻨﻳﺰﮔ ﻢﻛ و هﺮﻬﺑ رادﺮﺑي نﺎﺳآ ﺖﻬﺟ هدﺎﻔﺘﺳا رد  سﺎـﻴﻘﻣ  ﻲﺗﺎـﻴﻠﻤﻋ  
هدﺎﻔﺘﺳادرﻮﻣ راﺮﻗ ﮔﺮﻴد.  
:يﺪﻴﻠﻛ تﺎﻤﻠﻛ ) يﺰﻛﺮﻣ ﺐﻌﻜﻣ حﺮﻃCCD ،( ﻢﻴﻧﺎﺘﻴﺗدي ﺪﻴﺴﻛا ﻦﻫآ ﺎﺑ هﺪﺷ پود ، لﻮﻨﻔﺴﻴﺑA  ، ،ﻲﻧﻮﻳ ﻊﻳﺎﻣهرذﻮﻧﺎﻧ ﺪﻨﻳاﺮﻓ ،
ﻲﺘﺴﻴﻟﺎﺗﺎﻛﻮﺗﻮﻓ  
Abstract 
The aim of this paper was to synthesize the Fe doped TiO2 in the long tail ionic liquid 
template to form nanocomposites in order to remove the Bisphenol A (BPA) through the 
photocatalytic process. The synthesized nanoparticles were characterized through FESEM-EDX, 
FTIR, XRD, and DRS. The optimization of the photodegradation of BPA by IL/Fe-TiO2 as the 
catalyst was conducted with Response Surface Methodology (RSM). During the degradation 
investigation study, the effect of parameters such as IL/Fe-TiO2 loading dose, UV irradiation 
time, pH, and initial BPA concentration were studied. The results evidenced that, the 1-
octadecyl-3-methylimidazolium Bromide ([OMD]Br) template, in combination with Fe dopant, 
created nanocrystals, with an uniform and small grain size. The band gap energy calculated for 
IL/Fe-TiO2 was 2.4 eV. The ANOVA results from photodegradation processes suggested 
acceptable coefficient values of adjusted R2 and predicted R2, 0.972 and 0.930 respectively. The 
quadratic model among the other ones was selected to predict the BPA degradation efficiency in 
the photocatalytic process. A BPA removal efficiency value of 88.94% was obtained under 
optimal conditions. The results indicated that the degradation of BPA was most affected by the 
variables- time, pH and initial BPA concentration, respectively. Only second term of IL/Fe-TiO2 
loading dose as a variable had a significant effect on the efficiency of the process. Furthermore, 
the IL/Fe-TiO2 photocatalytic method had high potential for the removal of BPA as a water and 
wastewater contaminant, and that RSM is an appropriate technique for seeking optimum 
operating conditions for BPA photodegradation. 
Keywords: Response Surface Methodology, Bisphenol A, Ionic Liquid Template, 
Photocatalytic Degradation, Fe Doped TiO2. 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
Kerman University of Medical Sciences 
 
Faculty of Health 
 
In Partial Fulfillment of the Requirements for the Degree Master of Sciences 
in: 
 
 
Title: 
Synthesis of Fe/TiO2 in the presence of ionic liquid to investigation of 
photocatalytic degradation of Bisphenol A from aqueous solutions 
 
 
By: Amir Mohammad Sheikh Asadi 
 
Supervisor: Prof. Mohammad Malakootian 
 
Advisor: 
1- Dr. Hossein Alidadi 
2- Prof. Elahe Kowsari 
 
Year: 2019 
 
